The last two decades have seen considerable progress in the understanding of the structure and function of the normal and pathological human adrenal cortex (Symington 1969) . None the less, problems such as the mechanism of action of trophic stimuli of adrenal function, functional heterogeneity at the cellular level and the etiology of autonomous steroid production by various types of adrenal tumour remain to be solved. The study of problems such as these has been hampered by the lack of an in vitro preparation in which long-term changes in the functions of intact cells can be studied in isolation. This problem has been acute in respect of the human adrenal cortex in which experimental manipulation in situ is severely limited, particularly with respect to the normal gland. We propose to show that monolayer cell culture offers unique advantages in the study of human adrenocortical function.
Before studies of human adrenal tissue in culture were made, it was necessary to show that *the steroidogenic functions and responses of the adrenocortical cell were compatible with monolayer culture in the absence of organized tissue structure. To this end, detailed studies have been made of adult rat adrenocortical cells. Confluent, nonproliferating cultures each containing over 106 adrenocortical cells were prepared from dissociated cells from the zona fasciculata-reticularis. In the continued presence ofACTH, these cultures continued to secrete appropriate steroids, corticosterone and 18-hydroxydeoxycorticosterone, at a steady rate for periods of several months (O'Hare & Neville 1972 , 1973a . The amount of steroid synthesized per cell has been shown to be comparable to that reported for maximally-stimulated rat adrenocortical cells in vivo. Both ACTH and cyclic AMP caused a specific retraction of the adrenal cells that resulted in the appearance of prominent intercellular spaces in previously confluent cultures (O'Hare & Neville 1973b), with respreading of the cells and re-establishment of confluence when these agents were withdrawn. Withdrawal of ACTH also resulted in the loss from the cultured cells of ultrastructural features characteristic of the adrenal cell in vivo, such as large mitochondria with vesicular cristm and a prominent smooth endoplasmic reticulum and their eventual replacement with tubulolamellar mitochondrial cristae and sparse smooth endoplasmic reticulum similar to that seen in adrenal cells in hypophysectomized animals (Fujita 1972) . Unlike adrenal cells in vivo deprived of ACTH, however, the cultured cells did not eventually degenerate in the absence of ACTH, but remained completely viable for periods of up to fourmonths. Withdrawal of ACIH from the cultured cells resulted in a gradual decline of the endogenous corticosterone output to undetectable levels over 10-14 days. The unstimulated cells did, however, secrete very small amounts of 20a-dihydroprogesterone (20a-hydroxypregn-4-en-3-one). The metabolism of radioactive steroid precursors showed that this change in the nature of the secreted steroid was due primarily to the virtual disappearance of 21-hydroxylase activity from the unstimulated cells (O'Hare & Neville 1973c). Restimulation with ACTH or cyclic AMP resulted in the reappearance of 21-hydroxylase activity and the resumption of corticosterone and 1 8-hydroxydeoxycorticosterone secretion with maximal outputs achieved after 4-5 days. These changes took place without proliferation of the adrenocortical cells. Cultures maintained for several months without ACTH showed no decline in their steroidogenic potential when eventually restimulated.
These observations made on normal adult rat adrenal cells have, incidentally, helped in understanding the properties of cultured cells derived from a murine adrenocortical carcinoma which also show a retraction response to ACTH (Yasumura et al. 1966 ), but which secrete 20-dihydroprogesterone and derivatives thereof rather than corticosterone (see Kowal 1970) . These tumour cells thus resemble the unstimulated normal cells, but differ in the failure of 21-hydroxylase activity to reappear on stimulation with ACTH.
We are currently examining the steroidogenic properties of confluent monolayer cultures prepared from the zona fasciculata-reticularis of human adrenal glands removed mainly from patients with mammary carcinoma. Although monolayer cultures of fetal human adrenal tissue have been prepared previously (Stark et al. 1965 , Milner & Villee 1970 , Komissarenko et al. 1971 , detailed studies of normal adult cells have not been made. Successful cultures of adult human cells have been maintained for periods of several months, both with and without ACTH. These cells showed the retraction response with ACTH and cyclic AMP which may be responsible, in part at least, for the formation of 'pseudotubules' in the ACTH-stimulated human adrenal cortex in vivo (Symington 1969) . Cortisol and corticosterone continued to be secreted by the human cultures at a steady rate with ACTH, in amounts comparable on a per cell basis to the quantities of steroids secreted by the rat adrenal cultures. Withdrawal of ACTIH resulted in a slow decline in steroid output over several weeks and experiments involving radioactive steroid precursors are currently in progress to determine what changes in steroid-metabolizing enzyme activities accompany this decline. Restimulation with maximal doses of ACTH or cyclic AMP again resulted in the complete restoration of the endogenous steroid output over 4-5 days.
Preliminary studies have also been made on monolayer cultures of cells from several adrenocortical adenomas removed from patients with primary hyperaldosteronism (Conn's syndrome). In the absence of ACTH the cultures showed a slow decline in cortisol and corticosterone secretion, with a similar decline in the secretion of aldosterone. Stimulation with ACTH resulted in a rise in the output of cortisol and corticosterone. A complete interpretation of these results awaits the establishment of the steroidogenic responses of normal zona glomerulosa cells in culture.
These experiments have shown that the differentiated functional characteristics of adult adreno-cortical cells can be maintained in monolayer culture. This technique therefore enables the trophic responses of intact normal and neoplastic human adrenal cells to be examined over long periods of time under defined conditions, without the limitations of experimental manipulation associated with other techniques.
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Radiological Investigation of Suprarenal Masses
A wide range of radiological methods is available for the investigation of suprarenal masses. Plain films are obviously the simplest, and therefore first, investigation; they are often unrewarding, however. An adrenal tumour in a patient with Cushing's syndrome, large enough to be seen on a plain film, has a high chance of being malignant. High dose pyelograms with tomography may also be helpful. Air studies are used in some centres, but in the author's practice have been almost entirely replaced by angiographic methods.
Most phiochromocytomas can be shown by main-stream aortography but it should be realized that a few will escape detection by this means. One should then be prepared to perform venous sampling for catecholamine determinations. While there have been a few complications reported from aortography in patients with phieochromocytomas in the recent literature, it is still a wise precaution to use an adrenergic blocking agent before carrying out the examination. A drug such as phenoxybenzamine (Di-
